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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4, 6, 7, 8, 9, 10, 13, 15, 17, and 18-21 are rejected under 35 U.S.C. 103(a) 

as being unpatentable over Jiang et al. (6,252,892) in view of Kalyanaraman et al. 

(4,854, 6 76), Birnbaum (5,802,083), and further in view of Keller (5,345,454). 

With respect to claims 1,4, 8-10, 13, 15, 18, and 20-21, in Fig. 6, Jiang 
discloses a laser defining a cavity between proximal end (42a) and distal end (38a) 
with a beam pathway between which passes through solid state gain medium (10a). 
A source of pump energy (14a) (not shown) enters the system through coupler 
(18a). Outputting means for the light is reference numeral (22a), and beam-limiting 
splitter is denoted by reference numeral (64a). A saturable absorber, which is 
comprises of a solid state, is denoted by reference numeral (34a), and the passive 
negative feedback element is denoted by reference numeral (35a). Jiang fail to 
specifically discloses the pulse power range and the absorption recovery time. 
However, the pulse power range, is taught by Kalyanaraman in column 1 1 , line 4, 
indicating there is no novelty associated with pulse power range. He also include a 
30 picoseconds pulse with the energy of 200 microjule per pulse. Concerning the 
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limitations of the saturable absorber recovery time, one of ordinary skill in the art 
would immediately recognize this limitation as being descriptive of a slow saturable 
absorber material. In column 2 lines 2-12, Birnbaum describes slow saturable 
absorbers. Note, in this passage Birnbaum is reciting this limitation in a different 
wording that one of ordinary skill would immediately recognize. It would be obvious 
to one of ordinary skill in the art to use a laser with pulse duration simple to increase 
light intensity. It would also be obvious to one of ordinary skill in the art to use a slow 
saturable absorber or a SA recovery time to attained low order transverse mode 
which results in minimum diffraction of the laser beam. Concerning the limitations of 
the orientation and a location of the SA element is variable and wherein the output 
pulse duration can be varied by varying at least one of the orientation and location of 
the SA element. Jiang Kalyanaraman, and Birnbaum teach all elements of the claim 
inventions above. Jiang, Kalyanaraman, and Birnbaum fail to specifically discloses 
that the orientation of the SA element can be selected to be one of a plurality of 
orientations between a first and a second angle approximately 45 degree to a 
polarization of the beam in the beam pathway. However, Keller discloses that the 
orientation of the SA element can be selected to be one of a plurality of orientations 
between a first and a second angle approximately 45 degree to a polarization of the 
beam in the beam pathway (Keller col. 5, lines 59-68 to col. 6, lines 1-31) see figure 
4. It would be obvious to one of ordinary skill in the art to use this structure for 
continuous wave when combined with a gain medium and a reflector to use a slow 
saturable absorber for mode-locking. 



1 
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With respect to claims 6-7, and 17-18, Jiang discloses what is claimed above 
in addition to the SA element being arranged between the proximal reflective 
surface and the means for providing an energy output from the cavity (col. 8, lines 
40-50) 

Claims 2, 3, 14, and 24, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jiang et al. (6,252,892) in view of Kalyanaraman et al. (4,854, 6 76), Birnbaum 
(5,802,083), Keller (5,345,454), and further in view of Diels et al. (5,175,664). 

With respect to claims 2, 3, 14, and 24, Jiang, Kalyanaraman, Birnbaum, and 
Keller teach all elements of the claim inventions above. Jiang, Kalyanaraman, 
Birnbaum, and Keller fail to specifically disclose that the output pulse duration can 
be varied from about 20 picoseconds to about 200 picoseconds. However, Diels 
teaches that there are passive negative feedback stabilized Q-switched lasers with 
these pulse characteristics (Diels, col. 3, lines 50 - 55). It would be obvious to one of 
ordinary skill in the art to use this property to establish a reliable laser system 
capable of producing intense picosecond pulses with a low shot to shot standard 
deviation. 

Claims 5 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jiang et al. (6,252,892) in view of Kalyanaraman et al. (4,854, 6 76), Birnbaum 
(5,802,083), Keller (5,345,454), and further in view of Heilweil (4,980,566). 

With respect to claims 5 and 16, Jiang Kalyanaraman, Birnbaum, and Keller 
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teach all elements of the claim inventions above. Jiang, Kalyanaraman, Birnbaum, 
and Keller fail to specifically discloses the laser medium comprising an Nd 3+ YAG 
crystal. However, Heilweil teaches the properties of Nd 3+ YAG laser gain mediums 
are well known, and widely used in picoseconds regime pulsed lasers. Heilweil is but 
one example of such a system (see Heilweil column 3 lines 24 - 26 and Fig. IA). It 
would be obvious to one of ordinary skill in the art to use this property to shorten the 
pulse duration and to stabilize the output pulse train of an active passive mode 
locked Nd 3+ YAG cavity. 

Claims 1 1 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jiang et al. (6,252,892) in view of Kalyanaraman et al. (4,854, 6 76), Birnbaum 
(5,802,083), Keller (5,345,454), and further in view of Govorkov et al. (6,002,697). 

With respect to claims 1 1 and 22, Jiang, Kalyanaraman, Birnbaum, and 
Keller teach all elements of the claim inventions above. Jiang, Kalyanaraman, 
Birnbaum, and Keller fail to disclose a SA element comprises a Cr 4+ : YAG crystals. 
However, Govorkov teaches a saturable absorbers made of Cr 4+ : YAG crystals are 
well known and widely used (col. 3, lines 61-65). It would be obvious to one of 
ordinary skill in the art to use this property to produce short energetic pulses. 

Claims 12 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jiang et al. (6,252,892) in view of Kalyanaraman et al. (4,854, 6 76), Birnbaum 
(5,802,083), Keller (5,345,454), and further in view of Rand (4,833,333). 
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With respect to claims 12 and 23, Jiang, Kalyanaraman, Birnbaum, and Keller 
teach all elements of the claim inventions above. Jiang, Kalyanaraman, Birnbaum, 
and Keller fail to disclose a SA element comprises a LIF: (F2) color center crystal. 
However Rand teaches that LIF: (F2)- color center crystals are a well known 
saturable absorber (column 1 lines 52 - 58), and it would be obvious to one of 
ordinary skill in the art to use the color center crystal to delay the time at which the 
laser reaches threshold by absorbing a fraction of the growing intracavity field on 
each pass. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a 
patent and to prevent possible harassment by multiple assignees. See In re 
Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 
F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 
USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); 
and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used 
to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be 
commonly owned with this application. See 37 CFR 1.130(b). 
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Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

Claims 1 and 4, 2, 3, 5, 6, 10, 11, 12, and 13 provisionally rejected under the 
judicially created doctrine of obviousness-type double patenting as being 
unpatentable over claims 1 , 34, 29, 3, 6, 7, 9, 14, and 40 of issued patent number 
6,546,027. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because the disclose similar limitations; 
Regarding claims 1 and 4, patent number 6,546,027 stated a laser defining the 
cavity housing a proximal reflective surface, a distal reflective surface, a beam 
pathway there between, and, along the beam pathway, a solid-state laser medium, a 
source of pulsed energy for energizing the laser medium, means for providing an 
energy output from the cavity, and a beam-limiting element, the laser comprising: a 
passive negative feedback (PNF) element arranged along the beam pathway; and a 
saturable absorber (SA) element arranged along the beam pathway for Q-switching 
the laser, said SA element having an absorption recovery time which is longer than 
an output pulse duration, wherein at least one of an orientation and a location of the 
SA element is variable and wherein the output pulse duration can be varied by 
varying at least one of the orientation and location of the SA element and 
laser produces at least one output pulse having an energy of from about 100 
microjules to about 2mJ (see claim 1 ). Regarding claim 2, patent number 6,546,027 
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stated the output pulse duration can be varied from about 20 picoseconds to about 
200 picoseconds (see claim 34). Regarding claim 3, patent number 6,546,027 stated 
the output pulse duration can be varied by a factor between 1 and 20, inclusive 
(see claim 29). Regarding claim 5, patent number 6,546,027 stated the laser 
medium comprises a Nd: YAG crystal (see claim 3). Regarding claim 6, patent 
number 6,546,027 stated the SA element is arranged between the proximal 
reflective surface and the means for providing an energy output from the cavity (see 
claim 6). Regarding claim 10, patent number 6,546,027 stated the SA element 
comprises a solid-state element (see claim 7). Regarding claim 1 1 , patent number 
6,546,027 stated the SA element comprises a Cr: YAG crystal (see claim 9). 
Regarding claim 12, patent number 6,546,027 stated the SA element comprises a 
LiF:(F2)- color center crystal (see claim 14). Regarding claim 13, patent number 
6,546,027 discloses a method of varying a duration of an energy pulse output from a 
laser, the laser defining a beam pathway therein and housing a solid-state laser 
medium and a source of pulsed energy for energizing the laser medium, the method 
comprising: providing a passive negative feedback (PNF) element along the beam 
pathway; providing a saturable absorber (SA) element along the beam pathway for 
Q-switching the laser, the SA element having an absorption recovery time which is 
longer than an output pulse duration; and varying at least one of a position and an 
orientation of the SA element, whereby the output pulse duration is varied (see claim 
40). 



This is a provisional obviousness-type double patenting rejection because the 
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conflicting claims have not in fact been patented. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Weingarten et al. (US Pat. 6,393,035) discloses a Jiang 
discloses a laser defining a cavity between proximal end and distal end with a 
beam pathway between which passes through solid state gain medium . A 
source of pump energy (not shown) enters the system through coupler, an outputting 
means for the light a beam-limiting splitter a saturable absorber, and passive 
negative feedback element with the exception of the absorption recovery time. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Ernest Unelus whose telephone number is 571-272- 

0218. The examiner can normally be reached on 9:00am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Minsun Harvey can be reached on 571-272-1835. The fax phone 

number for the organization where this application or proceeding is assigned is 703- 

872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 



Application/Control Number: 10/679,985 
Art Unit: 2828 



Page 10 



more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




